The "wean-to-finish" production system is being advocated largely because of claims of improved animal performance and a reduction in labor needed for animal movement compared to conventional two-or three-stage systems. However, there has been little, if any, research carried out with this system and consequently limited research data are available to evaluate such claims or to provide an objective basis for developing the optimum design and management approach for a wean-to-finish system.
Introduction
The "wean-to-finish" production system is being advocated largely because of claims of improved animal performance and a reduction in labor needed for animal movement compared to conventional two-or three-stage systems. However, there has been little, if any, research carried out with this system and consequently limited research data are available to evaluate such claims or to provide an objective basis for developing the optimum design and management approach for a wean-to-finish system.
A major issue is the optimum group size to use in wean-to-finish systems. Large group sizes (>100 pigs) have been advocated on the basis of reduced facility costs, but there is concern that growth rate may decrease in large groups of pigs (Wolter et al., 2000a) . A number of studies have shown a negative relationship between group size and growth (Kornegay and Notter, 1984) . There is, however, evidence that the impact of group size on growth varies with size of pig and may be greater in nursery and growing pigs (< 50 kg live weight) (Hyun, 1997; Verdoes et al. 1998) . The objective of this research was to determine the effect of group size on pig performance in a wean-to-finish facility.
Materials and Methods
The experiment was conducted to evaluate three group sizes (25, 50, and 100 pigs per pen) and was carried out at the Burton Russell Swine Research Farm, United Feeds, Inc., Frankfort, IN. A total of eight replicates of crossbred (Bunge Line 5 x Bunge Line 13), weaned pigs (17 d of age) were used. After weaning, pigs were randomly allotted to treatment pens on the basis of sex and weight. The ratio of barrows to gilts was constant across treatments within each replicate.
Pigs were housed in an insulated, tunnel-ventilated, wean-to-finish house with concrete slatted flooring and were given ad-libitum access to feed. The dietary regimen consisted of ten-phases and each was formulated to meet or exceed NRC (1998) nutrient requirements. Diets were fed according to a budget allowing each pen of pigs to consume a similar quantity per pigs of each dietary phase. Pen dimensions (length x width) were 5.74 x 3.05 m for 25-pig groups. Partitions were removed, increasing pen width to 6.10 m and 12.20 m for groups of 50 and 100, respectively. The floor space allowance for all treatments was 0.68 m space per feeder. Feeders were accessible in the fenceline for groups of 25 pigs and from both sides for pens of 50 and 100 pigs.
Air temperature was maintained using thermostatically controlled heaters and fan ventilation. The temperature was set at 24°C for wk 1 and 2 and then lowered by 2°C per week until it reached 18°C, where it remained for the rest of the experiment. During wk 1 post-weaning, supplementary heat was provided by propane brooders.
Pigs were weighed individually at the beginning and end of the experiment. The coefficient of variation for each pen was calculated to evaluate variation in pig BW. Pigs were weighed in groups of 25 animals every 4 wk during the experimental period.
A pen of pigs was taken off test when the average pig weight reached 116 + 2.5 kg. Pigs remained in their experimental groups on a finisher phase diet for 2 to 3 wk after completing the growth phase of the study, and were then transported to a commercial slaughter facility where carcass data were collected. Prior to loading, pen live weights were obtained at the farm. Approximately one hour post-mortem, individual hot-carcass weights were recorded and carcass measures were taken with an ultrasound measuring system with the scans being taken longitudinally and anterior to the last rib, 5.5 cm off the midline.
Pig performance data were analyzed as a randomized block design using the GLM procedure of SAS (SAS Inst. Inc., Cary, NC). The pen was considered the experimental unit. The model included effects of treatment, room, and day of weaning nested within room.
Results and Discussion
Pig weight and variation in weight (as indicated by the coefficient of variation) are given in Table  1 . Pigs in groups of 50 and 100 animals compared to 25 were lighter at the end of wk 8, and had lower ADG and G/F, but similar ADFI during the period from weaning to 8 wk after weaning (Table 1) . However, during the period from 8 wk to the end of the experimental period (116 kg BW) pigs in groups of 100 compared to 50 animals had greater ADG, with pigs in groups of 25 being intermediate for ADG. Average daily feed intake during this period was similar for all group sizes, however, G/F was greater for groups of 100 compared to 25 and 50 animals. Overall, for the period from weaning to end of test, pigs in all group sizes had similar ADG, ADFI, and G/F. At the end of the experimental period, pig BW and variation in pig BW within a pen (as indicated by the coefficient of variation) were similar across the three group sizes. Finally, mortality rates were similar among group sizes, but morbidity (pigs removed due to poor health or injury) was higher in groups of 25 compared to 50 (Table 1) .
Previous research suggest that the effect of group size may be greater in lighter pigs than in heavier animals. For example, European researchers reported lower ADFI and ADG for nursery pigs in groups of 90 and 45 pigs compared to 10, but pigs in the larger groups grew faster than those in the smaller group during the grow-finish period (Verdoes et al., 1998) . Similarly, Spoolder et al. (1999) also found a lower ADG in growing pigs (35 to 65 kg BW) kept in larger groups (80 compared to 40 or 20 pigs/pen), whereas, during the finishing period (65 to 85 kg BW), pigs in the three group sizes all had similar levels of performance. Petherick et al. (1989) observed a lower ADG for growing pigs (20 to 60 kg BW) in groups of 36 pigs/pen compared to 8 or 16. In contrast, McGlone and Newby (1994) found no effect of group size (10 vs 20 vs 40 pigs/pen) during the combined grow-finish period (23 to 95 kg BW). In earlier studies conducted in Illinois with smaller group sizes, Gehlbach et al. (1966) and Randolph et al. (1981) reported that group size (4 vs 6 vs 8 and 5 vs 20 pigs per pen, respectively) did not affect pig performance during the finishing period. However, Gonyou and Stricklin (1998) found ADFI and ADG were reduced with increasing group size (i.e., 3, 5, 6, 7, 10, and 15 pigs/pen) during both the growing and finishing phases (25 to 97 kg BW).
Recent research conducted at this center with nursery pigs has shown a negative effect on ADG of increasing group size from 20 to 100 animals (Wolter et al., 2000a; 200b) . In these nursery studies, there was no effect of group size on G/F, suggesting that the reduced weight gain resulted from a reduction in ADFI. An attempt to improve the access to feeders by providing multiple feeding locations compared to a single location within a pen did not increase ADFI or ADG in the large groups (Wolter et al. 2000b ). In the current study, pigs housed in the wean-tofinish building in larger groups (i.e. 50 and 100 compared to 25) had poorer growth rates during the first 8 wk of the study. However, there were no differences in feed intake found among group sizes, therefore, pigs in the small group size had a greater feed efficiency for this period.
A potential explanation for the differential effect of increasing group size on growth in lighter and heavier pigs comes from research conducted at the University of Illinois that compared group sizes of 2, 4, 8, and 12 pigs during both the growing (26 to 48 kg BW) and finishing periods (84 to 112 kg BW) (Hyun, 1997) . Result of this research indicated that finishing pigs changed feeding behavior and maintained ADFI and ADG as group size increased, however, growing pigs showed limited changes in feeding behavior and, consequently, reduced ADFI and ADG with increasing group size (Hyun, 1997) .
The finding in this study that morbidity was greatest in the groups of 25 pigs is unexpected. Research conducted by McGlone and Newby (1994) found that pig injury and morbidity were greatest for groups of 40 compared to 10 and 20 pigs per pen. Randolph et al. (1981) found that the total number of aggressive encounters between pigs increased with increases in group size, and Spoolder et al. (1999) observed that number of aggressive interactions at the feeder and number of skin lesions increased with number of pigs per pen. In the current study, pigs were observed daily by trained personnel and there were no signs of excessive skin abrasions on pigs for any treatment at any point during the study period that could have indicated high levels of aggression. The increase in morbidity in 25-pig groups may have been due to chance, and requires further investigation.
Carcass measures taken post mortem indicated no difference among group-size treatments for carcass yield, backfat, and loin-eye depth measurements, or for predicted carcass lean percentage (Table 2) . Therefore, the effect of group size on carcass characteristics appears limited.
Implications
These results indicate that pig producers using wean-to-finish facilities may pen pigs from weaning to market in groups of 25 to 100 pigs without impacting performance or carcass Measures were taken longitudinally and anterior to the last rib 5.5 cm off the midline using ultrasound. 
